Background: Over the last two decades, Gambia has made noticeable progress in the reducing the high maternal mortality rates and improving child survival rates. Nonetheless, numerous infrastructural and financial constraints continue to restrict access to institutional delivery care, a key component of achieving the maternal and child health related Sustainable Development Goals (SDG 3.1). This study assesses factors that predict women's choice of mode and place of delivery in urban and rural Gambia. Methods: Cross-sectional data from the latest round of Gambia Demographic and Health Survey (2013) on women aged 15-49 years (n = 5351) were analyzed. The outcome measures were place (home vs health facility) and mode of delivery (caesarean vs normal) in urban and rural Gambia. Data were analyzed using descriptive and multivariate regression methods.
Introduction
Gambia, a former British colony, is the smallest country on mainland Africa and is one of the most densely populated countries in West African region. The population is predominantly rural and is dependent mostly on subsistence agriculture. The demography of the country is characterized by a relatively young age structure, low life expectancy, widespread malnutrition, higher maternal and child mortality (MCM) rates [1] [2] [3] [4] . Driven by the internationally set initiatives and targets, the country has been able made significant strides in its attempt to reduce the burden of MCM, however was unable to meet the maternal and child health related Millennium Development Goals (https://bit.ly/2I1p5GZ) [5] . Maternal mortality stands at 706 per 100,000 live births (in contrast with the MDG target of 75) and infant mortality rate at 69 per 1000 live births (in contrast with the MDG target of 67) [6] . The healthcare system is struggling to meet the most basic needs such as improving the coverage of family planning and reproductive healthcare services [5, 7] . Regardless of the success in the last two decades, the country still lags behind in its commitment to make the necessary intervention strategies to tackle the high maternal mortality rates.
The risk of complications and fatal outcomes are multidimensional and are associated with various demand (such as low awareness of the risk factors and care-seeking behaviour) and supply-side factors (such as inadequate healthcare facilities, poor quality of services). Addressing the barriers to using skilled birth assistance (SBA) is central to controlling the burden of MCM in developing countries. A large body of research evidence exits on the beneficial role of using SBAs in averting preventable maternal deaths. A less commonly studied topic in the area of maternal healthcare in Africa is the use of C-sections which is more common in the middleand high-income countries. In certain cases, especially in the complicated scenarios where regular vaginal delivery is considered to be threatening for the survival of the mother and the child (e.g. obstructed labor and other emergency obstetrical conditions), C-sections provide a safer but pricier alternative [8] . As per the recommendation of the World Health Organization (WHO), the prevalence of C-section should remain within the range of 10-15% of the total deliveries, and should be carried out only under specific medical conditions [9] . Although C-section is not without its own disadvantages, such as high cost and complications arising from the incision, an increasingly larger proportion of women are choosing Csection over normal delivery for several reasons such as avoiding injuries in the birth canal and other medical reasons. However, C-section is a far more expensive process and can incur significant financial burden for the mother and her family especially in low-income settings like Gambia where health insurance coverage is very low. Women lacking the financial resources to undergo C-section might end up choosing the normal or unassisted birth even when a C-section would seem mandatory.
Previous studies have attempted to explore the determinants of using professional childbirth services from various perspectives: behavioral, cultural, economic, and sociodemographic factors at individual level and remoteness of health facility, inadequate infrastructure and skilled human resource for healthcare at community level [10] [11] [12] [13] [14] . Although a large number of studies have been conducted to explore the reasons behind the under-and non-use of SBAs in countries from Africa and other developing regions, not much is known about the use of professional childbirth services Gambia, especially the use of C-section. Understanding the sociodemographic inequalities can facilitate devising policies and actions to support the usage of professional childbirth services in the country. Therefore, the present study was conducted to address this research gap using nationally-representative data from Gambia Demographic and Health Survey (DHS) conducted in 2013. This was a cross-sectional survey that provided information on a wide range of demographic and socioeconomic variables. These variables were selected systematically to fit within the scope of the Andersen and Newman Behavioural Model. These findings will help advance the understanding of the sociodemographic inequalities in the uptake of SBAs and C-section services in Gambia as well as in the neighbouring countries with similar economic and sociocultural environment.
Methods

Data source
Data for this study were collected from Gambia Demographic and health survey (GDHS 2013). The survey was implemented by Gambia Bureau of Statistics and the Ministry of Health and Social Welfare. Technical assistance came from ICF International and financial support from the government of The Gambia, the U.S. Agency for International Development (USAID), the United Nations Population Fund (UNFPA), the United Nations Development Programme (UNDP), the United Nations Children's Fund (UNICEF), the Joint United Nations Programme on HIV/AIDS (UNAIDS), the World Health Organization (WHO), and the Global Fund. provided through the worldwide Demographic and Health Surveys programme. The main purpose of DHS surveys is to provide quality information for monitoring and evaluation of population health programmes and assist in evidence-based health policy making. For this survey, sample population were selected from 14 sampling stratum divided into 281 Enumeration Areas or clusters (also known as primary sampling units) throughout the eight regions (known as Local Government Areas).
DHS surveys use multistage sampling strategy for sample selection. In the first stage, the Enumeration Areas are selected with probability proportional to size and with independent selection in each sampling stratum. After selection of the Enumeration Areas, 25 households per Enumeration Area using equal probability systematic selection. A total of 105 interviewers and supervisors were recruited for training and the training of was conducted from November 
Outcome measures
The outcome variables of interest were: 1) place of delivery: home vs health facility, 2) use of C-section: yes vs no.
Explanatory variables
Selection was explanatory variables was guided by Andersen's behavioral model of health service utilization which postulates that healthcare utilization is a function of three major factors: 1) predisposing factors, 2) enabling factors and 3) need factors [15] . For this study, the data were secondary and hence the selection of the explanatory variables in line with the behavioral model was not possible. Based on the availability in the dataset, the following are included in the analysis: Age (15-19, 20-24, 25- 
Data analysis
Data were analyzed with Stata version 14. Dataset was cleaned by applying the inclusion criteria: experience of at least 1 childbirth in the preceding 5 years. As the surveys used cluster sampling techniques, all analyses were adjusted for this by using the svy command [16] . This command uses the information on sampling weight, strata, and primary sampling unit provided with the datasets. Sample characteristics were described as frequencies and percentages. Prevalence of using facility delivery and C-section (for total, urban and rural sample) was presented as bar charts. The predictors of facility delivery and C-section were measured using multivariable analysis. As both of the variables were dichotomous, we used binary logistic regression models and the results expressed using odds ratios (OR) with 95%CIs. Each of the outcome variables were analyzed separately for the pooled, urban and rural participants. Model fit statistics were run after the regression analyses using the variance inflation factor (VIF) command. No multi-collinearity was detected as VIF values were below 10 for all the models. All tests were two-tailed and were considered significant at alpha value of 5%. Table 1 shows that a greater proportion of the participants were aged 25-29 years (25.4%), rural residents (63.6%), had no education (61.6%), had no employment (41.39%), from households with poorer wealth quintile (24.7%), had access to electronic media (87.8%), didn't hear about family planning on internet (98.8%), followers of Islam (98%), of Mandinka/Jahanka ethnicity (31.8%), had 1-5 children (76.2%), from male-headed households (82.%), and wanted the last child (84.7%). Figure 1 shows that little over three-fifth (60.8%) of the participants had their last childbirth at a health facility and 39.2% at their home. There was a marked urbanrural difference in the prevalence of facility delivery (p = 0.014) with 86.9% of the urban women choosing health facility over home compared with 45.8% among the rural women.
Results
Sample description
As shown in Fig. 2 , the overall prevalence of C-section delivery was quite low (2.9%). The figure also illustrates that urban women (5.6%) had a higer prevalence of choosing C-section compared with their rural (1.3%) counterparts.
The predictors of using facility delivery and C-section was presented in Tables 2 and 3 respectively. Table 2 indicates the odds of using facility delivery was lower among women with higher age groups. 
Discussion
Even though The Republic of The Gambia has made it a national priority to promote reproductive health the country still has one of the highest maternal mortality rates (597 deaths per 100,000 live births in 2017) in SubSaharan Africa. That being said, since the launch of the global Safe Motherhood Initiative in 1987, MMR has decreased mainly because the government has implemented a number of interventions (training and staffing of healthcare facilities, free healthcare services to all pregnant women, improvements in preventive and clinical services, etc.) to combat the dual scourge of neonatal and morbidity and mortality. The present study is concerned about the pattern of using professional childbirth services, namely health and C-section. The results show that about two-fifth of the women in Gambia are deprived from facility delivery services. After taking into consideration the geographical factors, the situation looks even more challenging, with the prevalence being 45.8% among rural residents compared with 86.9% among the urbans. This striking disparity echoes the growing urban-rural inequality in health status and healthcare utilization across the continent. Women in the urban areas generally enjoy higher access to resources and better quality of services [14, 17] . Similar to facility delivery services, the use of Csection was also notably lower among rural residents (1.3% Vs 5.6%). The beneficial aspects of C-sections have been highlighted in previous studies; however, it was reported the benefits generally plateau beyond the range of 19%. Results indicate that national prevalence of using Csections in Gambia is far below the optimum range, and the African average as well. A global analysis on the trend in C-section between 1990 and 2014 reported that South America and the Caribbean region had the highest C-Section rates (40.5%) followed by Northern America (32.3%), Oceania (31.1%), Europe (25%), Asia (19.2%) with the African region having lowest rate (7.3%) of all [18] . The national and regional disparities, especially in contrast with Gambia and Africa provokes various theories relating the degree of socioeconomic development and healthcare infrastructure with the adoption of Csection. While a low prevalence of using C-sections can look positive from certain aspects, more data are necessary to understand whether the proportion of C-section in Gambia is in line with the actual need since the prevalence birth complications is expected to be comparative higher in underdeveloped countries.
In the multivariable analysis, significant sociodemographic differences were observed in the likelihood of the utilization of facility delivery services. Interestingly, higher age was associated negatively with facility delivery use, although increasing age is a good predictor of health literacy, education, decision-making power which are regarded as enabling factors of healthcare use [14, 19] . As expected from the univariate results, the odds of using facility delivery was lower in the rural areas compared with urban. The urban-rural difference in maternal healthcare use is a matter of serious public health concern in the countries with high maternal and child mortality rates. Women in the rural areas also have lower chances of recovery and survival from obstetric complications due to lower capacity and infrastructure. It is recommended that healthcare resource allocation is designed accordingly and puts stronger emphasis on rural and remote areas. We also observed that women with relatively higher education and wealth status had higher odds of using both facility delivery and C-section. This is understandable given the empowering quality of education and income generation, which in turn predict financial well-being and the ability to access healthcare services. Moreover, education can also influence women's healthcare seeking behaviour through promoting health awareness and self-efficacy [20] .
The use of C-section is comparatively less common in low-income settings, especially in countries like Gambia where maternal healthcare centers, especially those in the rural areas may not be equipped to the provide the service [21] [22] [23] . The reason behind this that C-section involves more sophisticated medical procedures and tools which can be made available through comprehensive MCH units only [24, 25] . As such, the availability of C-section services can vary substantially with lower accessibility in the rural and remote areas. Women living in rural settings and in marginalized conditions are less likely to afford C-section services, even when vaginal delivery is not recommendable in complicated cases [18, 26] . Therefore, special measures are necessary to ensure that the service is accessible to women based on need, regardless of geographic remoteness and women's capacity to pay.
The results further indicate that women in agrarian communities are more deprived of facility delivery services compared even with non-working women. The financial and livelihood hardship endured by women employed in agriculture is well-known. It is therefore recommended that maternal healthcare promotion programs pay special attention to farming communities. Several other factors were found to be significantly associated with facility delivery service utilization that merit special attention including media access, higher parity and adequate use of ANC services. Mass media communication plays a key role in promoting health knowledge and awareness among general population, and can help promote the use of maternity services in low-income settings. The positive association between media access and facility delivery service utilization in the present study suggests that investing on media exposure and quality healthcare communication can improve the uptake of the services. Media exposure can equally raise awareness regarding family planning services and help women gaining control over their reproductive preferences. As shown by the results, women with higher parity are less likely to use facility delivery services. Lastly, using ANC also showed significantly positive association with facility delivery service utilization. Women who visit healthcare professionals during pregnancy are generally more likely to gain knowledge about the dangers of unattended childbirth, consequences of complicated pregnancy, and understand the importance of choosing skilled birth services. In light of this finding, it is recommended to improve the coverage of ANC services which may increase the use of professional childbirth services. This study is the first to report the prevalence of using facility delivery and C-section use in nationallyrepresentative sample in Gambia. Important sociodemographic disparities were observed in the odds of using the services, among which the most notable were women's education, ethnic background, wealth status of the household, parity, and family planning communication through mass media. These findings of the present study fill an important gap in the literature. Main strengths were the use of nationally representative data from four rounds of survey that allows making a generalizable conclusion about the prevalence and associations. Nonetheless, this study has several limitations to report. First of all, the data were cross-sectional and hence no causality can be inferred from the associations. The data were secondary and authors have to influence over the selection and measurement of the variables. As the data were self-reported, the chances of recall and reporting bias cannot be ignored. The factors that influence healthcare service utilization are diverse and multifaceted, but the choice of the explanatory factors was limited as the survey was not conducted by the authors. Factors such as geographical distance, transportation facilities, quality of services in local healthcare settings, availability of female care provider have been found to be important in primary studies, that we were not able to adjust for in the current analysis. The use of Csections is also a complex outcome that can be driven by various personal and medical factors. However, no such data were collected in this survey. For large-scale surveys like the GDHS, collecting in-depth data may not always be feasible due to time and resource constraints. Future studies should aim to address these limitations by considering more sociocultural and environmental variables. Lastly, due to the nature of the survey and analyses, causality cannot be inferred for the relationship between the outcome and explanatory factors.
Conclusion
Finding of the present study reflect sub-optimal use of professional childbirth services in Gambia. The factors behind this scenario can be multifactorial and require in-depth investigations. As implied by the findings, the differences might be rooted in geographical, educational, wealth inequality, parity and low use of ANC services. The role of socioeconomic and demographic factors in accessing childbirth services are well-supported by the present study. Based on these insights, it is recommended that health policy makers establish special intervention programs focusing on socially disadvantaged communities with the aim of reducing maternal health related inequalities, which can also pay off for the actions towards attaining Sustainable Development Goals (SDGs). 
